Naval Air Systems Command
Systems Engineering
Organizational and Process
Initiatives

Presented by
Zigmund Rafalik
Naval Air Systems Command
Code4.1.2
(301) 342-0146
Rafaliksg@navair .navy.mil




Outline

SE Issues

Organization Structure
Organizational Process

SE Organizational Initiatives
Technical Review Process
Systems Engineering Process
Summary




SE |Issues

e No common SE process

e Lack of clear, common definition of Systems Engineering
 What isthe discipline today? So dynamic and changing.....
e Incompatibility between customer and provider SE

» Disconnect between education and practice

e |nconsistent appreciation of the value of SE
* No effective way to collect & share SE best practices

« Poor initial program formulation
« Accountability lacking.
o Empowerment/Certification lacking

“Systems engineering deficiencies have helped cause many of the problems plaguing military programs’

Pete Aldridge, the Undersecretary of Defense for Acquisition, Logistics and Technology
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Parallel Leadership Organization
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|nternal Teams

Strategic Alignment Team (SAT) — Leadership team” addresses
Important but not urgent matters, Strategic, has delegated management
stuff to the MIT, looks long range, does environmental scan (external),
long term (strategic focus).

Strategy |mplementation Team (SIT) — L eadership team, decision by
consensus, developed the departments strategic plan, does strategic
planning, devel ops actionabl e strategies to hand off to the MIT, also
serves as avehicle for group “by-in”.

Management Implementation Team (MIT ) - Management team,
important and urgent matters, tactical focus, consultative decision-
making, charges w/ implementing the parts of the Strategic Plan as
tasked by the SIT, does the tactical planning, primarily near focus.
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NAVAIR SE Initiatives

Common Systems
Engineering Process

Technical Review
Process I nstruction

Communications

Processes Knowledge & Data
M anagement

Knowledge Sharing Environment

Tools Skills

Education &

Training/
Certification
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Systems Engineering Technical Review

(SETR)

 Developed aNAVAIR SETR Instruction and
Handbook

— Appliesto All Acquisition Category |-V Programs
(Use for Other Programs Encouraged)

— Requires a Systems Engineering Management Plan
(SEMP); SETRs Are Backbone of SE Management

— Includes Module for Each Review, and
— Risk Assessment Checklist for Each Review

— Providesfor Tailoring of Reviews (Deletion
Discouraged)
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Systems Engineering
AN AN
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|mplementation Observations

Have Applied SRR, PDR, CDR, FRR, TRR, PRR
Procedures and Risk Checklists on Severd
Programs

e Risk Checklists Have Shown to be Accurate
Barometers of Program Health
— Provides Mechanism for Articulation of Technical Risk
— Sets* Chinning Bar” for Technical Insight

o Checklist Approach Provides Structured entry
points for |PTs and Subject Matter Experts
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NAVAIR SE Process
|mplementation




SEPWG OBJECTIVE

Systems Engineering Process Working Group (SEPWG) formed
In FY 00 with the goals of:

Document overall NAVAIR TEAM systems engineering
practices and processes.

Replaces existing Processes.
e Mil-Std 499A/B
e Conduct Systems Engineer Management (4.1.1)
e Conduct System Development/Integration Engineering (4.1.2)
e Conduct System Integration (4.1.2)

Adopt industry best practices and tenets.
Comply with DODI 5000 reguirements.

Gives Direction and Guidance
A



SEPWG Context Devel opment

Domain Specific Stds

Reference Sources

ANSI/EIA-632

|EEE-1200

| SO-15288
CMMI
INCOSE Handbook

DODI-5000

Mil-Std-499B

DSMC SE

Industry Stds

L

Gov't Std

v

NAVAIR '
SE GUIDE

Program Specific
| mplementation

TAILORED SE
PROCESS

Organizational Methods
& Tools




Relationships of SE Process Standards

ElA-632

Peld 1SO 15288
Of . Mil-Std-499B
Detall




What 1s the SE Guide?

e Scope of SE Process Based on
ANSI/EIA-632 Standard.

 DefinesNAVAIR activities
and tasks of the various
processes and specifies
particular methods and/or
tools for implementation

Process

supported by l I support

Methods

A
supported by l

Too

support
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Old and New SE Process Comparison

Acquisition and Supply Covered
* Supply Process Explicitly:
¢ Acquisition Process by the Mil-
Technical Management
* Planning Process
+ Assessment Process
+ Control Process
System Design

+ Requirements Definition Process
+ Solution Definition Process
Product Real1zation

+ |Implementation Process

+ Transition to Use Process
Technica Evaluation

+ Requirements Validation Process

+ System Verification Process

Std 4998

* EndProducts Vatidation Process —



33 Process Requirements

SUPPLY PROCESS REQUIREMENTS
1—Product Supply

ACQUISITION PROCESS
REQUIREMENTS

2—Product Acquisition
3—Supplier Performance

PLANNING PROCESS
REQUIREMENTS

4—Process |mplementation Strategy
5—Technical Effort Definition
6—Schedule and Organization
7—Technical Plans

8—Work Directives

ASSESSMENT PROCESS
REQUIREMENTS

9—Progress Against Plans and
Schedules

10—Progress Against Requirements
11—Technical Reviews
CoNTROL PROCESS
REQUIREMENTS
12—Outcomes M anagement
13—Information Dissemination

REQUIREMENTS DEFINITION
PROCESSREQUIREMENTS

14—Acquirer Requirements
15—Other Stakeholder Requirements
16—System Technical Requirements

SOLUTION DEFINITION
PROCESSREQUIREMENTS

17—L ogical Solution Representations

18—Physical Solution
Representations

19—Specified Requirements

IMPLEMENTATION PROCESS
REQUIREMENTS

20—Implementation

TRANSITION TOUSE
PROCESSREQUIREMENTS

21—Transition to Use

SYSTEMSANALYSIS
PROCESSREQUIREMENTS

22—Effectiveness Analysis
23—Tradeoff Analysis
24—Risk Analysis

REQUIREMENTS VALIDATION
PROCESSREQUIREMENTS

25—Requirement Statements
Validation

26—Acquirer Requirements
Validation

27—O0ther Stakeholder Requirements
Validation

28—System Technical Requirements
Validation
29—L ogical Solution Representations
Validation
SySTEM VERIFICATION
PROCESSREQUIREMENTS
30—Design Solution Verification
31—End Product Verification
32—Enabling Product Readiness
END PRODUCTS VALIDATION
PROCESSREQUIREMENTS
33—End Products Validation
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Preceding Process

SUBRly frOcess Sub-process 33: End Products Validation Next Process
Sub-process 1 — Acnuisition Process

Planning Process Purpose Sub-process 2

- Sub-process 7 Ensure that an end product, or an aggregation of end products, Solution Definition Process
Reguirements Defintion Process confommns to its validated acoguirer requirerments. Sub-process 19

- Sub-process 14 Tasks i

- watem YWetification Process RGN 0 ==

a1 Detemnine the type of end product validation required and the exit Sub-process 20
criteria, including the acquirer requirements applicable to the
sytern end products being validated.

Sub-process 31

DTrOT Transtion Report (R31) i

} Revalidate with iproved or corrected procedures and eguipment,
Report of Test Results with

e : when variances were caused by poor test conduct and conditions.
; "g$at';gf and constraints for &) Record the validation outcomes, procedures, assumptions,
i (CTy(R31) legsons leamed, and other pertinent infarmation ahout the

*. AOperctinnglfvisory validation and results to provide traceability. Exit Criteria _
Document (R31) Cutputs have heen reviewed

: itari Agents Tools and approved by the
-+ Entry Criteria LS !

i Inputs have been reviewed and OFTEVFOR SIL appropriate agents,
approved by the appropriate agent. DOTEE y ; HIL

For most programs, the appropriste | SvStems Engineering MES
Development Test (DT) must have T&E Flight Test
been successfully completed and a
DT report issued.

i Inputs b Acguire the test ardicle, or agaregation of end products, for the Outputs g
: * End Praducts (R1) validation as appropriate to the enterprise-based life cycle phase | Al outputs should be archived (R12)
i *  Enahling Productz (R1) and level of system structure. «  OTRR Flan (R33)
a +  Walidation Plan (Operationsl ¢} Conductthe end products validation in accordance with the + OTRR cedification message (R2)
: Test Plan) (R7) validation Plan, 25 required in the agreement, to show +  COTIFOT&E Report (R149, 20
*  TEMPIRY) conformance with appropriate requirements; collect and analyze
- *  OTRR(Internal or RY) validation outcomes to identify any variances; and to appropriate
*+ MNZ(R14) process tasks to resolve variances and repeat approphiate
; CRD(R14) verifications and validations.

References Metrics and Measures
Standard References OTRR is achieved within program schedule

DRAFT MIL-STD-4558 Operational test procedures and processes are carried out
mHAYAIR 3960.2 Series accurding to the TEMP

!m@::—]d |
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Vaue of the
NAVAIR Systems Engineering Guide

e« ServeasSingle Reference

 CapturesNAVAIR Process
and Best Practices

e Providesa Common L exicon

e |ntended As Guidefor
Systems Engineer

e GivesDirection and Guidance

Provides a consistent structure for the development of programs.

AR



Status

Draft NAVAIR Systems Engineering Guide Completed.

Review of Document In Progress.

— Limited External Review by INCOSE, EIA, and Industry
Performed

— Incorporating Comments

Permission to Use EIA-632 Copy Right Material
Approved.

Second Review Scheduled (Nov ’02) — larger distribution
— First Scheduled Release — Winter 2002

Training will be developed with DAU — Spring ' 03

A



Others Interested in SE Guide
|mplementation

e Buy-infrom all three System's Commands (NAVAIR,
NAVSEA, and SPAWAR) to continue the development of
common SY SCOM S.E.

 AIR Forceand Army

« NASA

e Evolveto be INCOSE Guidebook for EIA-632

e Evolveto be next revision to the EIA-632 Standard




Summary

NAVAIR has afocused, strong SE capability/competency
that is critical to program success.

SE Department critical elements include:
 Technica accountability

e Singleentry point for customers

o  Standard process development and implementation
o SE advocacy




